This paper studies the role of paternal risk attitudes in sons' long-run education outcomes and in the intergenerational transmission of incomes and education. Based on 1984-2012 German Socio-Economic Panel Study data of sons and fathers, I show that fathers' risk aversion is inversely related to sons' long-run levels of education. I find signs that sons with risk averse fathers experience lower educational mobility and considerably lower income mobility than their peers with risk taking fathers, though these differences can only be measured with large standard errors. The direct link between paternal risk attitudes and offspring's education outcomes can provide a novel explanation for the mechanism underlying the intergenerational persistence of economic statuses. It can further challenge the traditional view of own risk attitudes in the human capital investment theory and suggests that parental risk attitudes should be incorporated.
Introduction
Education decisions involve many uncertainties. Standard economic theory either ignores the risky element in education decisions or assigns an important role to individuals' own risk attitudes in the educational investment process. Thereby, it abstracts from the timing of education decisions and path dependencies.
Important education decisions, such as the school track, are made in early years of a lifetime and involve path dependencies. Thus one can assume that parents either influence or outright make their children's decisions and that these decisions are related to parental risk attitudes. First research finds a negative relationship between parental risk aversion and children's education outcomes, measured at rather early stages in life (Brown, Ortiz-Nunez, & Taylor, 2012; Checchi, Fiorio, & Leonardi, 2014; Leonardi, 2007; Wölfel & Heineck, 2012) . These decisions could be revised as children become more independent of their parents. However, the education process involves path dependencies such that decisions made by their parents can have a long lasting impact. Considering that education is an important determinant of labour market outcomes, identifying a direct link between parental risk attitudes and education outcomes can help clarify the mechanisms behind the considerable correlations in economic statuses across generations. This paper is the first to combine the literature on the role of parental risk attitudes in children's educational attainments with the literature on economic mobility. If children of risk taking parents have consistently more education than their peers from risk averse parents, their education levels are less similar to their parents, ceteris paribus. Higher levels of education are not just associated with higher incomes, but also higher income dispersions. Consequently, children's incomes are also less similar to that of their parents. Children of risk taking parents would experience greater economic mobility because of higher investments into education.
Following the income mobility literature, this paper focuses on fathers and sons. It employs German Socio-Economic Panel Study data from 1984 through 2012, which provides information on the labour market history of both generations, a large set of socio-economic information, as well as measures of self-reported risk attitudes that Dohmen et al. (2005) experimentally confirm to be valid predictors of actual decisions involving risk. Germany is an optimal case to study the relationship as children are typically tracked before they turn 12. 1 First, I empirically test the impact of paternal risk attitudes on sons' long-run educational attainments, which are measured when sons have at least 3 years of full time employment above age 30. I complement and confirm the pioneering findings by Brown et al. (2012) , Wölfel and Heineck (2012) and Checchi et al. (2014) , showing that paternal risk aversion is inversely related to their sons' completed years of education and on the probability of graduating from university.
I then study the role of paternal risk attitudes in educational and income mobility. By estimating the mobility differences between the two groups of rather risk averse and rather risk taking fathers, point estimates suggest that education mobility and income mobility is lower for sons of risk averse fathers. The mobility difference estimates exhibit large standard errors and are statistically not significant. Still, the patterns in the point estimates of the mobility differences are in line with previous findings in the literature that suggest that education is an important moderator of intergenerational mobility in economic status.
The paper makes at least four contributions to the literature. First, it complements the nascent literature on the role of parental risk attitudes in offspring's educational attainments by establishing the long-run persistence of the relationship between fathers' risk attitudes and sons' education. Second, I cannot find support for the alternative explanation for the observed relationship that sons' own risk attitudes are a source of spurious correlation with parental risk attitudes, as I incorporate sons' own risk attitudes in the analysis. Third, I suggest a direct link between paternal risk attitudes, offspring's education outcomes and intergenerational mobility.
This improves the understanding of the mechanism underlying the intergenerational persistence of economic statuses. Finally, I further challenge the traditional view on the important role of individuals' own risk attitudes in the human capital investment process. Theories on human capital investments should not ignore the timing dimension of educational decisions and incorporate parental risk attitudes as well.
The remainder of this study is organised as follows. Section 2 reviews the existing literature and develops the research hypotheses. Section 3 describes the econometric strategy. The data and key variables are described in Section 4. Section 5 summarises the empirical findings. Section 6 discusses the results and concludes.
State of the literature and research hypotheses

Parental risk attitudes and investments in human capital
Human capital investments are traditionally seen as an individual choice. The investment process involves several sources of risk, such as uncertainty about their abilities, interest, career aspirations, the matching of interests and abilities with the curriculum, the capabilities of passing exams and, eventually, about the valuation of the acquired human capital in future labour markets. Further uncertainty seems to arise through increasing wage dispersions with increasing levels of education (Chay & Lee, 2000; Hartog & Diaz-Serrano, 2014; Lemieux, 2006) . Avery and Kane (2004) show that public high school students are aware of this increasing dispersion.
These students expect the wage variance to be higher for college graduates.
In the human capital investment process, theory assigns a role to individuals' own risk attitudes (Becker, 1993; Levhari & Weiss, 1974) or even ignores the risk element in the decision process (Hartog & Diaz-Serrano, 2014) . The empirical evidence on the relationship between own risk attitudes and investments into education yields ambiguous findings. The scarce literature only identifies a small role for individuals' own risk attitudes in the human capital investment process (Belzil & Leonardi, 2007; Shaw, 1996) .
The theoretical foundations abstract from important institutional settings that could explain the absence of convincing empirical evidence. Many decisions in the education investment process are made during the early stages of life. In many education systems, such as in Germany and Italy, early school tracking lays the corner stone for the participation in higher education later in life.
The wide range of involved uncertainties and the limited information set of children justify the assumption that parents accompany, advise or even outright make their children's education decisions, especially during their early years. This creates a source for parental risk attitudes to impact the educational outcomes of their children. Risk averse parents may want to choose a less risky school track for their children, thereby opting for the alternative that requires less cognitive abilities and that does not prepare for university education. At a later stage, when children have to decide about college education, risk averse parents may restrain themselves from advising higher education to their children in order to avoid the aforementioned uncertainties.
One nascent strand of research is dedicated to the link between parental risk attitudes and offspring's educational attainments. The existing studies concentrate on the link at rather early ages of the children. Brown et al. (2012) use the US Panel Study of Income Dynamics to establish the relationship between parental risk aversion and children's academic test scores when they are, on average, 9 years old, as well as on the probability of attending college after high school. They derive parental risk attitudes from hypothetical gambles and find that higher parental risk aversion is associated with lower educational achievements. Wölfel and Heineck (2012) establish a relationship of parental risk attitudes and children's attended school track between 10 and 15 years of age. Using the German Socio-Economic Panel Study and a measure of self-reported risk attitudes, they find that the probability of attending a school track that prepares for university education is higher when mothers exhibit a higher risk tolerance. Analysing the relationship for Italy with a structural model on the decision process, Checchi et al. (2014) also find a negative relationship between parental risk aversion and college enrolment in Italian data, although Leonardi (2007) could not establish the hypothesised link to the school track choice in Italy.
In contrast to Wölfel and Heineck (2012) , who employ self-reported risk attitudes, Leonardi (2007) and Checchi et al. (2014) derive parental risk attitudes from hypothetical lottery questions. In an experimental study, Dohmen et al. (2005) show that self-reported risk attitudes predict behaviour in risky situations more reliably than measures derived from standard lottery questions. This may explain ambiguous findings for different education outcomes.
The link between parental risk attitudes and children's education outcomes could vanish in the long-run as children become more independent from their parents. Earlier decisions could be revised through evening schools or college attendance subsequent to vocational trainings.
However, school track mobility is low and path dependencies are strong. Therefore, I
hypothesise that the link between parental risk attitudes and children's education persists in the long run, even after children have established themselves in the labour market.
2 Driven by the data requirements of subsequent analyses, I concentrate on the impact of paternal risk attitudes on sons' education outcomes.
This long-run perspective allows to account for short comings of the existing literature, which lacks controls for children's own risk attitudes or their innate ability. This is critical in that Dohmen, Falk, Huffman, and Sunde (2010) show that risk attitudes are correlated with individual ability. Furthermore, risk attitudes feature a substantial positive correlation between parents and children (Dohmen, Falk, Huffman, & Sunde, 2006) . 3 This raises the concern of an omitted variable bias in which parental risk attitudes capture the effect of children's innate ability. I am able to circumvent this shortcoming by including sons' own risk attitudes into my analyses.
Parental risk attitudes and economic mobility
Considering that education is an important determinant of labour market outcomes (Card, 1999) , the direct link between parental risk attitudes and children's education can provide important insights into the long standing discussion on intergenerational correlations in economic statuses, which are regularly measured by economists (see e.g. Black and Devereux, 2011) . As intergenerational income correlations are closely linked to economic inequality (see, e.g., Shorrocks, 1978; Atkinson, 1981) , a clear understanding of the underlying mechanism is very important. Still, little is known about the transmission channel.
Theoretical work (Becker & Tomes, 1986) and empirical analyses on cross-country differences and within-country trends (Jäntti et al., 2006; Machin, 2007; Solon, 2002) suggest that education is an important moderator of income mobility. With a difference-in-differences approach on a specific education reform, Pekkarinen, Uusitalo, and Kerr (2009) demonstrate the impact of educational institutions on intergenerational mobility. The authors find that the Finnish change in the school tracking age from 11 to 16 years reduced the intergenerational income elasticity by 23%. They justify their findings with higher dependences of education outcomes on parental backgrounds the earlier students are tracked.
Not only does income show intergenerational persistence, but also education attainment. This is important because labour market outcomes are significantly determined by individual educational achievement. The measured education correlations are usually attributed to the persistent use of financial and time resources (Tom et al., 2008; Heineck and Riphahn, 2009 ).
Employing a cross-country difference-indifferences approach, Hanushek and Wössmann (2006) contribute to this argument and conclude that early school tracking favours educational inequality. Other research finds that personal traits and abilities, which themselves determine educational attainments, are transmitted between generations (Anger, 2012; Bowles & Gintis, 2002) . These correlations appear to be stronger, the more parents invest in the upbringing of their children (Zumbühl, Dohmen, & Pfann, 2013 
Econometric strategy
The first part of the analysis addresses the link between fathers' risk attitudes and sons' educational outcomes. In the second part of the analysis, I estimate the intergenerational persistence of educational attainments and labour incomes separately by fathers' risk attitudes.
This identifies differences in educational and income mobility.
For ease of reference, I will follow this wording convention: Risk aversion refers to individuals reporting a relatively low willingness to take risk in their intragenerational risk distribution. Risk taking individuals reported a relatively high willingness to take risk in their intragenerational risk distribution. Details about the definition of variables are provided in Section 4.
Investments in education
Building on previous research by Brown et al. (2012) and Wölfel and Heineck (2012) , I isolate the role of fathers' risk attitudes in sons' education outcomes by a selection-on-observables approach according to the following relationship:
The education outcome of son i in family j can be expressed by fathers' risk attitude , a vector Z of family background and individual characteristics along with normally distributed random variations in sons' education that are not captured by the covariates, ε. The sample contains also brothers that were raised in the same household. Unobserved factors of brother's education levels may be correlated within the same family, such that ( , ) ≠ 0 for brothers a and b from household j. In the analysis, standard errors are clustered at the family level.
The coefficients β and γ are to be estimated, where β is the coefficient of main interest. When paternal risk taking favours education investments, we would expect that β > 0. A consistent estimate of β requires the error term ε to be uncorrelated to , conditional on Z. In all specifications, I include sons' own risk attitudes as control variable to circumvent the intergenerational correlation of risk attitudes pointed out by Dohmen et al. (2006) . In the selection of further control variables, I build on Brown et al. (2012) and Wölfel and Heineck (2012) . The parental education background remains the main determinant of children's educational achievements in Germany. I include quadratic terms for the number of years of completed education of fathers and mothers and dummies for parents' ISCED classification.
These variables proxy for parents' cognitive skills. Further, I control for the family background by including the number of siblings, a quadratic term of father's mean log real income, 4 a dummy for the migration background, dummies indicating the religious background of the family and a quadratic term of parents' age at the birth of the child. Furthermore, I include fathers' and mothers' body mass index, which is associated with individuals' health status and time preferences (Case, Fertig, & Paxson, 2005; Zhang & Rashad, 2008) .
In a subsequent specification I include sons' characteristics that are associated with educational attainments. I control for individuals' body height, their health status and their body mass index.
I further capture time effects in general attainment levels of education by a dummy variable indicating the generation in which the son was born.
Intergenerational mobility
The analyses for differences in educational and income mobility build on Galton's (1889) classical statistical model for the analyses of correlations between individual characteristics of parents and their children,
with and denoting some characteristic of offspring i in family j, where S indicates the child's own characteristic and F characteristics of the parents. 1 represents the intergenerational, statistical association. is an error term capturing variation in sons' characteristic that cannot be explained by variations in fathers' characteristic. This model is used extensively by economists to analyse the persistence of economic outcomes between generations.
The 1 -coefficient is then interpreted as the intergenerational persistence of economic outcomes (Solon, 1999, Chap. 29) .
The analysis in this paper considers educational outcomes and log lifetime incomes while aiming to identifying differences in the persistence of these characteristics by the risk attitude of fathers.
I generate dummy variables indicating fathers' position in their generation's risk distribution. If their mean risk attitudes are in the upper half, they are considered as risk taking fathers and = 1, while those in the lower half are risk averse fathers. By including interaction terms with fathers' risk groups in Eq. (2), I allow the regression coefficients to vary by paternal risk attitudes. The equation can be written as
The variable denotes the outcome of son i in family j, which is either their completed years of education, the completion of a university degree or their log lifetime income. Fathers' respective outcomes are denoted by . The intergenerational correlation for sons of risk averse fathers is captured by 1 , whereas the mobility difference for sons of risk taking fathers is measured by 2 . Including the deviation of father j's outcome from its sample mean in the model, � − � �, allows to interpret 2 as the difference in the outcome for sons having a risk taking father at the sample mean of the outcome. Again, ε is an error term capturing random variations in sons' outcomes. The standard errors are again clustered at the family level.
In the estimations of the intergenerational income persistence, including further covariates Z into the regression decomposes the summary measures 1 and 2 into their direct and indirect effects (Bowles & Gintis, 2002) . If the inclusion of control variables changes the coefficients 1 and 2 , these variables capture variations that have previously been captured by fathers' outcomes . I include father's and son's years of education in this vector, which controls for mobility differences that can be attributed to education. The final model additionally incorporates son's mean firm tenure and mean work experience.
When denotes log lifetime incomes in the analysis, the -coefficient is referred to as the intergenerational income elasticity (IGE); a higher -value denotes a stronger intergenerational link of incomes. It is known that certain transmitted characteristics are rewarded in the labour market which naturally renders > 0 (Solon, 1999, Chap. 29) .
Data
Description of the German Socio-Economic Panel Study
The empirical analysis of the relationship between paternal risk attitudes and economic mobility requires rigorous data. 
Sample selection and variable definitions
The selection of the sample is driven by the strong data restrictions for the estimation of intergenerational income elasticities, which require the approximation of individual's lifetime income.
For my study, I use data from 1984 through 2012 on males from West Germany. I focus on males as their high labour market participation simplifies the required estimation of their lifetime income (Black & Devereux, 2011) . This is common in the literature on intergenerational mobility as it circumvents the complexity arising from modelling female labour supply patterns (Killingsworth & Heckman, 1987) .
Observations from East Germany are excluded as the reunification in 1990 constitutes a structural break in Eastern German's biography, which led to unrepresentative and strong wage growth as well as to an increase in professional and geographic mobility (Hunt, 2002 ). An extra sample over-representing high income households is also discarded.
Individual's lifetime income is approximated based on the SOEP's annual information on last month's gross labour income in Euro, as it is the main source of income for most people. I discard income observations for males in unemployment, part-time employment, vocational training or education, imputed incomes and observations smaller than 200 Euro, as these are unreliable (Dustmann, Ludsteck, & Schönberg, 2009; Pfeiffer & Eisenhauer, 2008) . The reported monthly gross labour income is deflated to a common base year using the Consumer Price Index for Germany.
Estimates of individual's lifetime income can have measurement errors that depend upon when incomes are observed (Haider & Solon, 2006; Jenkins, 1987) . This measurement error biases IGE estimates through both the dependent variable (son's income) and the independent variable (father's income). This bias was found to be strongest when sons' incomes are observed below age 30. Age-dependent measurement errors in fathers' income observations introduce an amplification bias to IGE estimates. In order to cope with these life-cycle biases, I follow the literature and exclude income observations below age 30 and over age 55.
There remains a source for classical errors-in-variables as only one monthly income observation is available per year. This can introduce an attenuation bias to IGE estimates. I follow Solon (1992) and Zimmerman (1992) reported risky behaviours, such as smoking, portfolio choices and occupational choices. In contrast to the standard lottery measure, they find that the general risk question reliably predicts reported behaviours. This provides evidence for the validity of the self-reported risk attitudes as a proxy for actual risk attitudes.
The risk question has been repeatedly asked. As the analysis requires a proxy for individuals' general risk attitudes, I average the reported risk attitude over all periods for which risk attitudes have been reported. This should reduce potential measurement errors. They find that risk attitudes differ by gender and age. As analysis focuses on males, only an adjustment for age differences is required.
In order to account for age differences, the mean risk attitudes are standardised using information of all male SOEP participants for whom risk attitudes have been reported. This standardisation is undertaken separately for three distinct generations, which will allow for intergenerational Table 1 , mean risk attitudes differ considerably across generations, which could arise through the described age differences at the time risk attitudes were measured (Dohmen et al., 2005) . The respective means for the sample employed in this paper are reported in panel B.
Standardised risk attitudes have a generational mean of zero and a standard deviation of one. An individual is relatively risk taking if his standardised risk attitude is greater than zero. This indicates that he is in the upper half of the risk distribution in his generation.
The analysis of the educational attainment uses the latest information on the completed years of education and on whether or not the individual has graduated from university. It is measured once the individual has at least three years of full-time employment experience above age 30.
This ensures that individuals have established themselves in the labour market and satisfies the data restrictions for income observations required for the measurement of intergenerational income elasticities.
The data set is of cross-sectional structure. Time varying characteristics, such as firm tenure, working experience and health state, 5 are averaged over the years for which income information is considered. I eventually match fathers and sons, keeping multiple sons with the same father in the sample. 6 This favours a larger sample size, but also introduces some sample homogeneity (Pfeiffer & Eisenhauer, 2008) that is discussed in Section 6. The final sample consists of 347 father-son pairs. Table A .1 shows that risk attitudes are indeed significantly and positively correlated between generations, which justifies controlling for sons' risk attitudes in the regressions. The sample estimate is close to the coefficient estimated by Dohmen et al. (2006) . Descriptive statistics on the main variables are presented in Table A .2, and group comparisons between risk averse and risk taking fathers in Table A .3. It can be seen that both groups differ significantly in education levels, fathers' incomes, migration background and religious background, which needs to be taken into account in the analyses.
Results
Education outcomes
This section analyses the link between fathers' risk attitudes and sons' educational attainments. Adding fathers' risk attitudes to the regressions (column 2), one finds that paternal risk attitudes are highly correlated with sons' educational attainments. A one standard deviation higher risk attitude of fathers is associated with 0.674 × 12 = 8.1 months more education of sons, and a 9.2 percentage point higher chance of holding a university degree. The comparison of paternal risk group means in Table A .3 shows that paternal risk attitudes are related to factors other than their sons' education and risk attitudes. The specification in column 3 further controls for a wide range of socio-demographic and economic characteristics, as well as the fathers' and mothers' body mass index, as outlined in Section 3. The coefficient on fathers' risk attitudes reduces strongly, suggesting that other factors that determine children's education levels are also correlated with 6 53 fathers are matched to two sons, and 10 to three sons. 7 All results presented in Table 3 are robust to non-linear specifications of the probability model. The coefficients of logit and probit model specifications, evaluated at the mean of the variables, are similar to the coefficient in the linear probability model, and so are the significance levels.
paternal risk attitudes. Still, the statistical association between fathers' risk attitudes and sons' education outcomes persists. Column 4 additionally accounts for sons' characteristics, time preferences and a time fixed effect. Compared to the previous specification, the coefficient on fathers' risk attitudes changes only slightly and remains statistically significant at p = 0.074 (years of education) and p = 0.059 (university degree). Given the same level family background, family time preferences, sons' characteristics and generation, a one standard deviation higher risk attitude of fathers is associated with 0.247×12 = 3 months more of education and a 5
percentage points higher probability of obtaining a university degree.
The results of this section support the first hypothesis and suggest an inverse relationship between paternal risk aversion and sons' educational attainments. Sons of risk taking fathers obtain higher levels of education, even when a wide set of control variables has been taken into account. This complements previous findings of Brown et al. (2012) and Wölfel and Heineck (2012) and shows that the link between parental risk attitudes and offspring's educational outcomes persists until they establish themselves in the labour market.
Education mobility and income mobility
This section measures educational persistence and intergenerational income elasticities separately by fathers' risk attitudes in order to identify group differences in educational mobility and income mobility. Table 4 presents the OLS estimation results of educational persistence across generations.
Generally, one additional year of paternal education is associated with 0.498 × 12 = 6 more months of education for sons. As can be seen from column 2, this intergenerational link is smaller for sons with risk taking fathers and does not change once sons' own risk attitudes are controlled for (column 3). Where the fathers are rather risk averse, one more year of paternal education is associated with 0.518 × 12 = 6.2 months more education for sons, while this intergenerational association is 0.067 × 12 = 0.8 months smaller if fathers are more willing to take risks.
The difference in intergenerational persistence in the years of education can only be measured imprecisely. It is not statistically significant. However, as with years of education, the same pattern can be confirmed in the point estimates for the attainment of a university degree, reported in columns 4-6. The intergenerational association of holding a university degree is 12.3 percentage points smaller for risk taking fathers (column 6), but again this difference is not statistically significant.
The test statistics for differences in sons' education outcomes by fathers' risk attitudes is reported in the last row of Table 4 . In this parsimonious model of intergenerational mobility, the direct role of paternal risk attitudes in sons' long-run education outcomes cannot be isolated.
Estimation results for intergenerational income elasticities are presented in Table 5 . The 4.5 percentage point drop in differences in income mobility, after controlling for the educational outcomes of both generations, suggests that education explains a considerable amount of the difference in intergenerational income mobility between sons with risk taking and risk averse fathers. However, next to education, there remains another 8.2 percentage points difference in income mobility that cannot be explained by differences in education.
Concluding, even though the difference in intergenerational mobility can only be imprecisely estimated, the point estimates support the hypothesis that sons of risk taking fathers are associated with higher educational mobility and higher income mobility. It suggests that higher educational mobility translates into higher income mobility through parental risk attitudes, although there remains a mobility gap between both groups that cannot be explained by differences in human capital investments only.
Discussion and conclusion
Education decisions involve several ex-ante uncertainties. Standard economic theory either ignores the risky element in education decisions or considers individual's own risk attitudes in the decision process. Thereby, it abstracts from important elements of the investment decision.
The accumulation of education is a long-lasting process. It involves significant path dependencies. Important decisions, such as the choice of the school track, considerably determine this path and are made early in life. At young ages of children, it is reasonable to assume that parents make or advise education decisions. If these decisions involve uncertainties, they depend on parental risk preferences.
Research establishes this link between parental risk attitudes on school test scores and college attendance at rather early ages (Brown et al., 2012; Checchi et al., 2014; Leonardi, 2007; Wölfel & Heineck, 2012) . Lower levels of parental risk aversion are associated with higher educational attainments. Little is known about the persistence of the link between parental risk attitudes and children's education outcomes in the long-run. Earlier decisions could be revised as children become more independent of their parents. However, the education process involves path dependencies that might lead to a lasting parental impact.
Considering that education is an important determinant of labour market outcomes, this direct link of parental risk attitudes on offspring education outcomes could also improve our understanding of the intergenerational transmission of economic status, for which education has been found to be an important moderator. If parental risk taking favours higher investments into education of sons, education levels might exhibit a lower intergenerational resemblance. This higher educational mobility is associated with higher income mobility. It has been shown that the mean and the variance of incomes increase with education levels. Therefore, a lower intergenerational resemblance in education levels reduces the probability that fathers' and sons' lifetime incomes are alike. Consequently, the income of risk taking fathers could explain less of sons' incomes and sons would experience a higher income mobility.
This paper studies the role of fathers' risk attitudes in educational outcomes and intergenerational mobility of their sons, combining two strands of the economic literature. First, I
examined the impact of fathers' risk attitudes on the long-run educational achievement of sons, measured when sons have at least 3 years of full-time labour market experience above age 30.
There is considerable evidence that sons of risk taking fathers complete more years of education, ceteris paribus. Also, they have a higher chance of earning a university degree. This complements previous findings by Brown et al. (2012) and Wölfel and Heineck (2012) in several dimensions. First, it shows that the hypothesised link persists even in the long-run. Second, unlike Brown et al. (2012) and Wölfel and Heineck (2012) , I further control for individuals' own risk attitudes and exclude the scope for spurious correlations between fathers' and sons' risk attitudes that could drive the findings. Third, for the choice of the school track, Wölfel and Heineck (2012) assign a small role to fathers' risk attitudes. I find that fathers' risk attitudes matter in a lifetime perspective of sons' educational attainments.
My analysis cannot assign a direct role to individuals' own risk attitudes. The empirical economic literature is also inconclusive on this relationship. Belzil and Leonardi (2007) , for example, show that own risk attitudes have only a small impact on education levels. Their analysis neglects parental risk attitudes. Again considering the intergenerational correlation in risk attitudes established by Dohmen et al. (2005) , it is conceivable that the identified modest role of own risk attitudes arises through a positive correlation with parental risk attitudes. Also, the research design is limited in the identification of the direction of causality.
Due to the importance of education in the intergenerational transmission of economic status, I
further hypothesise that fathers' risk attitudes interact with sons' educational and economic mobility. The point estimates suggest that sons of risk taking fathers exhibit a lower educational similarity to their fathers. Though the mobility difference estimates are not statistically significant, it reappears throughout different model specifications and outcomes. Sons of risk taking fathers were found to make higher educational investments that may be more different from their fathers' own experiences. The more the levels of education differ between generations, the higher educational mobility is. In this case, children of risk taking parents experience a higher educational mobility.
Furthermore, point estimates of intergenerational income elasticities suggest a higher income mobility for sons of risk taking fathers. Adding control variables for educational outcomes in both generations to the analysis, reduces the income mobility gap by 4.5 percentage points and may suggest that education is an important moderator of income mobility. A possible explanation arises through increasing means and variances of incomes with increasing levels of education. This reduces the probability that fathers' and sons' lifetime incomes are alike.
Consequently, the income of sons with risk taking fathers can be explained to a smaller extend by the income of their fathers.
However, the strong differences in group elasticities could also arise through varying magnitudes of measurement errors and life-cycle biases in both groups. First, abstracting from the role of life-cycle bias, higher transitory fluctuations in reported incomes of fathers with higher risk attitudes could more strongly attenuate intergenerational income elasticities of the group with risk taking fathers. Indeed, the literature suggests higher income volatility for individuals with higher risk attitudes (Shore, 2011) .
Second, abstracting from measurement errors, one could also falsely identify differences in income elasticities by the risk attitude of fathers if the life-cycle bias varies by ability, as suggested by Pfeiffer and Eisenhauer (2008) . Through the intergenerational similarity of risk attitudes and the correlation of risk attitudes and abilities, a stronger attenuation of the IGE estimate for sons of risk taking fathers could be introduced through a steeper income growth path for high ability sons in early years of their labour market experience. This also generates a stronger, attenuating life-cycle bias for sons with risk taking fathers. As there is no complete earnings history, which would provide certainty about the magnitude of life-cycle biases, no reliable test could provide certainty about their actual impact. Still, given the same magnitude of measurement errors and life-cycle bias, the mobility gap reduces by 4.5 percentage points when educational attainments are controlled for, suggesting that group differences in education investments may account for income mobility differences.
In the selection of the sample, multiple sons of the same father have been kept in favour of a larger sample size. This introduces some sample homogeneity, which can lead to a downward bias in the estimates of intergenerational income elasticities (Pfeiffer & Eisenhauer, 2008) . The subsample of risk averse fathers contains more sons with the same fathers. If this determines the degree of sample homogeneity, the IGE estimate would be more downward biased for sons of risk averse fathers. The difference could be even larger without this homogeneity. To my knowledge, there is no research that quantifies the magnitude of the potential downward bias.
These findings add to the understanding of the transmission mechanism of economic status between generations. I add evidence to the scarce existing literature for a direct intergenerational link between parental risk attitudes and children's education attainments and relate this to intergenerational mobility.
The results can also be important for public policy addressing economic inequality. If risk averse parents tend to exhibit lower abilities, lower educational levels and lower incomes, comparably lower investments in human capital would be recommended to children from more deprived backgrounds. This leads to human capital investments below the individual's optimal level, preventing the income distribution from convergence and increasing economic inequality.
Finally, the results give further rise to critically re-assess the role for individual risk preferences in the human capital investment theory. and reported in parentheses. Column 1 uses the mean of reported risk attitudes for fathers and sons, measured on a scale from zero to ten. Column 2 uses the risk attitude standardised by generation, as outlined in the paper.
Tables
* p < 0.10, * * p < 0.05, * * * p < 0.01. Notes: The table reports descriptive statistics of main variables from the analyses. Column 1 reports sample means, column 2 standard deviations, column 3 and 4 the minimum and maximum values. Mean log real incomes are measured in 2010 Euro. The risk attitude was measured on a scale ranging from zero (fully risk averse) to ten (fully risk taking). The health state was measured on a scale ranging from one (very good) to five (bad). The table reports the sample means of main variables from the analyses for the pooled sample (column 1), the group with risk averse fathers (column 2) and the group with risk taking fathers (column 3). Standard deviations for the means in columns (1)-(3) are reported in parentheses. Mean log real incomes are measured in 2010 Euro. The risk attitude was measured on a scale ranging from zero (fully risk averse) to ten (fully risk taking). The health state was measured on a scale ranging from one (very good) to five (bad). Column 4 reports the difference in statistical means between both groups. Standard errors are reported in parentheses.
* p < 0.10, * * p < 0.05, * * * p < 0.01.
